The authors present a multidimensional meta-analysis of studies published between 1980 and 2003 on psychotherapy for PTSD.
Conclusions:
The majority of patients treated with psychotherapy for PTSD in randomized trials recover or improve, rendering these approaches some of the most effective psychosocial treatments devised to date. Several caveats, however, are important in applying these findings to patients treated in the community. Exclusion criteria and failure to address polysymptomatic presentations render generalizability to the population of PTSD patients indeterminate. The majority of patients posttreatment continue to have substantial residual symptoms, and follow-up data beyond very brief intervals have been largely absent. Future research intended to generalize to patients in practice should avoid exclusion criteria other than those a sensible clinician would impose in practice (e.g., schizophrenia), should avoid wait-list and other relatively inert control conditions, and should follow patients through at least 2 years. Post traumatic stress disorder (PTSD) is one of the most prevalent axis I disorders (1) for which psychotherapy is widely practiced. The psychotherapy research literature has focused primarily on cognitive behavior therapy approaches (particularly exposure and cognitive restructuring) and eye movement desensitization and reprocessing. Exposure therapy includes confrontation of memories of the trauma or cues ("triggers") related to the traumatic event. Other cognitive behavior therapy approaches focus on developing skills for anxiety management or challenging distorted cognitions. Another treatment approach is eye movement desensitization and reprocessing (2) , in which the patient is asked to develop a mental image of a traumatic event and related negative cognitions while tracking a bilateral stimulus. The mechanisms of action are largely unknown, although likely possibilities include exposure, other cognitive behavior therapy-like interventions (e.g., choosing and altering a negative belief about the self ), and accessing of associative networks as in psychodynamic psychotherapy (3, 4) . Reviews and metaanalyses have supported the efficacy of psychotherapy for PTSD, particularly cognitive behavior therapy and, more recently, eye movement desensitization and reprocessing (5) (6) (7) (8) (9) . Although case studies have suggested the potential utility of other therapeutic approaches, such as psychodynamic and humanistic/experiential psychotherapy, research is not available to draw strong conclusions.
Although the short-term treatments tested in clinical trials (primarily cognitive behavior therapy) are clearly effective in reducing PTSD symptoms, research has yet to delineate clearly which patients are most likely to respond. Research on prognostic factors is limited, with different studies often finding different predictors (10) (11) (12) (13) (14) . Of particular interest from a clinical standpoint is comorbidity, which is the rule rather than the exception in PTSD. Studying PTSD in an urban population, Breslau and colleagues (15) reported that 83% of individuals with PTSD met criteria for one or more other disorders. The most common comorbid conditions include depression, substance abuse, and other anxiety disorders (1, 15) . Patients with PTSD are also frequently comorbid for axis II disorders and vice versa. For example, Yen et al. (16) found a 35% lifetime prevalence of PTSD among patients with personality disorders who reported any traumatic event and also found an association between severity of traumatic exposure and severity of personality disorder. Despite these high rates of comorbidity, empirical research addressing treatment effectiveness for patients presenting with specific patterns of comorbidity is sparse.
Goal of This Study
In this study we present a multidimensional meta-analysis (17, 18) of data from controlled trials of psychotherapy for PTSD, with the goal of describing a range of indices that bear on efficacy and generalizability, many of which have not previously been subjected to meta-analytic aggregation. A multidimensional meta-analysis presents, in addition to effect size, a range of statistics bearing on clinical utility and external validity that can be important in assessing the strengths and limitations of treatments of psychiatric disorders but are generally omitted from metaanalytic assessments of treatments. First, although most treatment studies attempt to maximize internal validity through their screening processes and inclusion/exclusion criteria, these decisions can affect external validity or generalizability. Thus, we aggregated data on both inclusion/exclusion criteria and patient exclusion rates. Second, no single index of outcome provides a comprehensive description of the effects of a treatment; a more nuanced portrait may require presentation of multiple metrics. Although effect size provides a crucial index of the effect an average patient can expect to achieve, it does not yield information on response variability, notably the proportion of patients who recover or experience clinically significant improvement. Thus, in addition to effect size, two additional indices are included in this meta-analysis: recovery rate and improvement rate. In calculating improvement and recovery rates, however, of particular importance is the denominator one chooses, i.e., the proportion improved or recovered out of what group of patients? The most liberal estimate uses as the denominator the number of study completers, eliminating patients who dropped out of treatment. A more conservative estimate uses the number of patients who actually began treatment (i.e., the intent-to-treat study group). Neither metric is more definitive than the other; consumers of research can draw the most accurate conclusions if researchers report both completer and intent-to-treat analyses (19) . Because the completer/intent-to-treat distinction is orthogonal to the distinction between recovery and clinically significant improvement, we present four metrics: recovery rate among study completers, recovery rate for the intent-to-treat study group, improvement rate among study completers, and improvement rate for the intent-to-treat study group. Another variable that bears on efficacy is mean posttreatment symptom level. A treatment could lead to substantial improvement in most patients but nevertheless leave most patients highly symptomatic. A final variable of crucial importance is sustained efficacy over time. A treatment that produces an initial response, or a response that holds for 3 to 6 months after termination, may or may not be an efficacious treatment for a disorder such as PTSD, which tends to be longstanding.
Method

Selection of Studies
To maximize the likelihood of obtaining all relevant published research, we used a three-phase search process. First, we identified studies using a manual search of 19 high-quality, high-impact journals that routinely publish efficacy research, including research on PTSD (e.g., The American Journal of Psychiatry, Journal of Consulting and Clinical Psychology). Next, we conducted an exhaustive computer search of PsychInfo and Medline, using the key words "PTSD" and "Posttraumatic." Last, we manually reviewed prior meta-analyses and reviews for studies not obtained using the first two procedures.
We included studies published in the years 1980-2003. Inclusion of only published studies (rather than unpublished, "filedrawer" studies [20] ) in this study as in past reviews and metaanalyses means that the findings can only be generalized to published research and therefore could potentially inflate estimates of efficacy. We did this because our prior research using this method with other disorders has identified a number of limitations of the treatment literature we have meta-analyzed, leading to conclusions somewhat at odds with prior reviews. We thus wanted to reexamine data similar to those examined in prior reviews and meta-analyses, from which conclusions about efficacy and treatment of choice have been drawn, without the possibility that any findings reflect sample differences or biases on our part.
To be included, we required studies to meet the following criteria. 1) The study had to test a specific psychotherapeutic treatment for PTSD for efficacy against a control condition, an alternative credible psychotherapeutic treatment, or a combination of two or more of the above (relaxation and biofeedback were included as control conditions, not as primary treatments tested, in accordance with the stated goals and theoretical descriptions of the treatments in the primary articles reviewed). 2) The study had to use a validated self-report measure of PTSD symptoms or a validated structured interview administered and scored by an evaluator blind to treatment condition. In studies reporting both a valid self-report measure and an interview assessment for which the evaluator was not blind, we used only the self-report data in our analyses. 3) The study had to be experimental in design, including random assignment of patients to condition and standardized treatment. 4) Enough patients had to be included to randomly assign 10 patients to each experimental group. We chose a priori to exclude studies with fewer than 10 patients per condition because of methodological concerns about studies that build in too little power to detect effects and because of concerns about maintaining the blind with such small Ns. 5) The study had to be reported in English. We excluded studies that reanalyzed data already included in the meta-analysis unless they provided new data. We included only studies that used adult patients and that examined treatment of PTSD proper (rather than acute stress disorder, preventive programs such as debriefing in the wake of a traumatic event, etc.). All decisions of this sort were made a priori, before examining any individual studies.
Procedure
We assessed the following variables: number of participants, participant inclusion rate (out of those screened for participation), number of exclusion criteria, study completion rate, effect size (for both treatment versus control conditions and pre-versus posttreatment), rate of diagnostic change (i.e., patients no longer meeting criteria for PTSD), improvement rate (for study completers as well as the intent-to-treat study group), and mean posttreatment symptom level. We assessed the same variables at follow-up intervals of 6 months and beyond. Table 1 lists each study, each active and control condition, and the data we extracted and analyzed so that researchers can di- 
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http://ajp.psychiatryonline.org rectly assess our decisions and results. Decisions about how to code or define variables reflected our consistent efforts to 1) make methodological decisions prior to examining the data where possible, and 2) give the treatments under consideration the "benefit of the doubt" (18) . For example, when researchers reported alternative values for the same analyses in the text and tables, we used the values that had the best results for the treatment. Two raters (each blind to the other's ratings) coded each of the variables to ensure accuracy.
Definition of Primary Variables
Number of participants refers to the number of people who actually began treatment (i.e., the number randomly assigned to any treatment condition who attended at least one session).
Number screened refers to the number of patients researchers reported screening for inclusion in the study (e.g., in initial interviews). In some cases, researchers first prescreened participants via phone and then in person. In these cases, we used the number screened rather than prescreened to maximize comparability to data from studies that did not report prescreening numbers. This produced a conservative estimate of number screened and exclusion rate because it does not include those initially screened out after a prescreening call (or those prescreened by referral sources, who are often aware of the kinds of patients researchers do and do not want included in a treatment study).
Number of exclusion criteria refers to the number of separate criteria used to exclude patients from a study. We did not count presence of psychosis, organic impairment, involvement in the a Subscripts represent the type of therapy that the condition was coded as for purposes of data analysis: 1=exposure, 2=cognitive behavior therapy plus exposure, 3=cognitive behavior therapy, 4=eye movement desensitization and reprocessing, 5=other treatment, 6=supportive control condition, 7=wait-list control condition. b Proportion of patients who did not drop out between screening and group assignment out of all subjects screened for study participation (all screened subjects) and out of those screened for study participation who met PTSD criteria (screened subjects with PTSD). c Data are from 3-month follow-up evaluation because diagnostic data were not gathered at posttest. Although the raters were not blind at 3-month follow-up assessment, a subset of patients were rated by blind raters at 9-month follow-up and their ratings were similar to those at 3-month follow-up. d Represents the average improvement rate for reexperiencing, avoidance, and hyperarousal domains of the Clinician-Administered PTSD Scale. e At entry to this study all patients met DSM-II-R criteria B and D for PTSD, but 22% failed to meet criterion A (avoidance/numbing). Thus these numbers represent the proportion of those initially diagnosed who no longer met criteria for PTSD. legal system, or failure to meet criteria for PTSD in this number, given that these are criteria that would likely lead a clinician in everyday practice to refer the patient or apply a different treatment. Since researchers enumerated multiple exclusion criteria related to alcohol or drugs (e.g., drug abuse or dependence), we counted this as one exclusionary criterion to maximize comparability across studies. Determining the exact nature of the screening criteria was sometimes difficult because these criteria often included many unstated assumptions. Many studies offered broad exclusion criteria such as "major mental illness," whereas others presented more precise lists. Thus, simply counting the number of screening criteria might not provide an accurate picture. As in prior meta-analyses (17, 18), we assigned highly generalized criteria (e.g., severe chronic preinjury mental health difficulties) a score equal to the highest number of specific exclusionary criteria in the sample plus one.
Inclusion rate refers to the proportion of patients who were randomly assigned after surviving inclusion and exclusion criteria and attrition before the first treatment session. (20) . For articles reporting effect sizes without reporting raw data, we relied on the effect sizes provided in the published report. Where data were provided only in graphic form, we interpolated. We calculated effect sizes for both pre-versus posttreatment and treatment versus control condition. In cases where both full-scale and subscale scores for a PTSD measure were reported, we used the full-scale score. If subscale data only were reported, we aggregated the scales. Where the investigators reported data on multiple measures of PTSD symptoms, we aggregated the effect sizes across measures. We present these effect sizes in Table 2 .
Posttreatment scores were analyzed by using the two most commonly used PTSD assessment instruments, the PTSD Symptom Scale (either the interview or self-report version) and the Impact of Event Scale. MSCRP=Mississippi Scale for Combat-Related PTSD; PSS=PTSD Symptom Scale; BAI=Beck Anxiety Inventory; MMPI-K=Keane's PTSD scale from MMPI, HDRS=Hamilton Depression Rating Scale; DTS=Davidson Trauma Scale; CRPTSS=Crime-Related Post Traumatic Stress Scale. b Clinician-Administered PTSD Scale data collected by raters blind to treatment condition was collected only at 9-month follow-up assessment; therefore, it is not included in this assessment of effect size. c Based on structured interview of PTSD symptoms. d Authors created factor scores using Mississippi Scale for Combat-Related PTSD, Impact of Event Scale, and Clinician-Administered PTSD Scale.
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In the absence of agreed-upon standards for clinically meaningful improvement, as in prior studies, we calculated improvement rates (of patients entering as well as completing treatment) by relying on definitions for improvement used by the authors. Typical examples of criteria for improvement were PTSD Symptom Scale score <20 or a decrease of two or more standard deviations in PTSD Symptom Scale score.
Results
The sample included data from 26 studies (21-47) that included 44 treatment conditions. The treatment conditions included 13 exposure-based therapies, five cognitive behavior therapy treatments other than exposure, nine combined cognitive behavior therapy and exposure, 10 eye movement desensitization and reprocessing, and seven other. Twenty-three studies included control conditions: wait-list (we included minimal contact and no contact control conditions in this category [N=15]) and supportive control (patients received some form of professional attention, including process-oriented therapy, supportive therapy, and relaxation/biofeedback [N=8]). Length of treatment ranged from 3 to 52 hours (number of hours per session varied across studies); the average length was 15.64 hours (SD=10.52). The total number of patients reported across all studies, including both treatment and control conditions, was 1,535, with 966 receiving active treatment, 317 assigned to wait-list control conditions, and 252 receiving placebo treatment. Table 3 summarizes inclusion and completion rates. Although such data are crucial for generalizing from any study, they were missing from roughly 40% of published reports. Of those reporting inclusion rates, the mean was 70% inclusion (30% exclusion). Although most of the 26 studies appropriately excluded patients with psychosis (N=22, 85%) or organic disorders (N=20, 77%), most imposed additional criteria limiting generalizability to the population of treatment-seeking patients with PTSD. Twelve studies (46%) excluded potential participants for suicide risk. Sixteen (62%) excluded those with drug or alcohol abuse/dependence, and another 16 (62%) used some version of "serious comorbidity" as an exclusion criterion. Precisely what the comorbidity was could often not be ascertained. Several studies excluded participants because PTSD was not the "primary" diagnosis but did not specify how that decision was made (and how reliably).
Inclusion/Exclusion Criteria and Completion Rates
An important distinction in evaluating the meaning of exclusion rates is between patients excluded because they did not meet PTSD criteria and those excluded for some other reason (e.g., comorbidity or suicidality). Unfortunately, the majority of studies did not provide data to allow us to make this determination. The studies reviewed also generally did not provide systematic data on comorbidity in patients included in the study. Only 11 (42%) reported any axis I comorbidity data, and three (12%) reported axis II comorbidity.
Most patients who entered a study completed treatment (78.9%). Overall, only small differences emerged between treatments in completion rates (Table 3) . Table 4 reports effect sizes for each type of treatment relative to wait-list control and supportive control conditions as well as for pre-versus postreatment. Across all treatments, the average effect size for pre-versus posttreatment comparisons was 1.43. The average effect size for active versus control treatment comparisons was 1.11 for treatment versus wait-list control and 0.83 for treatment versus supportive control. These figures suggest that psychotherapy for PTSD produces substantial effects. Effect size estimates were predictably highest for pre-versus posttreatment comparisons, which confound treatment effects with passage of time and other variables unrelated to the specific treatment. Effect size estimates were lowest (but nonetheless substantial) for comparisons between active treatment and the supportive therapy control condition. To assess the homogeneity of these effect sizes we used a Q statistic (48, p. 123). A significant Q indicates heterogeneity across studies deserving further exploration (49) . The Q was significant (p<0.001) for all three effect size estimates (pre-versus posttreatment and active treatment versus both wait-list control and supportive control conditions). Thus, we followed these data up with moderator analyses. Given the relatively small number of studies, we lacked adequate power to compare different types of treatment. However, the descriptive data suggest relatively small differences (Table 4) . Researchers directly compared exposure to cognitive behavior therapy, combined exposure plus cognitive behavior therapy, or eye movement desensitization and reprocessing in 12 cases. Given the suggestion in the literature of the particular efficacy of exposure, we calculated effect sizes for these studies by subtracting the exposure posttreatment score from the posttreatment scores of the other therapy approaches; thus, a positive effect size resulted when exposure yielded lower symptom levels. Across studies, we found an average effect size of -0.11 (SD= 0.44). In seven cases, researchers compared cognitive behavior therapy to other specific treatments; here we similarly subtracted cognitive behavior therapy posttreatment means from those of the other therapies. The average effect size was 0.05 (SD=0.40). Researchers compared exposure plus cognitive behavior therapy to other forms of therapy in nine cases, yielding a mean effect size of 0.16 (SD=0.40). Finally, in the five cases that compared eye movement desensitization and reprocessing to other forms of therapy, the average effect size was 0.11 (SD=0.60). It should be noted that these analyses are not independent, since they each included some percent of overlapping cases. At least within the range of treatments studied, the data thus do not support differential efficacy.
Effect Size
Diagnostic Change and Improvement Rates
Approximately 62% of studies reported the proportion of patients no longer meeting criteria for PTSD, and 65% reported on the proportion classified as improved. Across all treatments, 56% of all those who entered treatment, including those who did not complete the study (i.e., the intent-to-treat group), and 67% of the patients who completed treatment no longer met criteria for PTSD posttreatment (Table 5 ). Using author-defined criteria for clinically meaningful improvement, 44% of all those who entered treatment and 54% of those who completed treatment were classified as improved at the end of the study ( Table 6 ). As can be seen from the tables, the confidence intervals overlapped for all treatments and sometimes, although marginally, with supportive therapy control conditions.
Posttreatment Symptom Level
An index of outcome that has received little attention in prior reviews is mean posttreatment symptom level. At termination, across treatments, the average patient had a PTSD Symptom Scale score of 17.28 (SD=5.34, N=14) and an Impact of Event Scale score of 23.96 (SD=7.96, N=7.97) Thus, the average patient showed clinically meaningful improvement, particularly relative to wait-list control condition patients, although these posttreatment means suggest considerable residual symptoms. 
Follow-Up Studies
We next examined follow-up data, including studies with follow-up points of at least 6 months. As in our prior research, we intended to focus only on extended follow-up studies (1 year or more after treatment) given the relative durability of PTSD symptoms over time, but the low number of such studies rendered this impossible. Ten studies included follow-up evaluations at ≥6 months (assessing 21 conditions, total N=308); however, the majority of followup studies assessed outcome only at 6 months, with only two assessing outcome as far as 12 months posttreatment.
Effect sizes for comparison of pretreatment and followup data were large (mean=1.52, SD=0.95), with 62% of patients falling below diagnostic thresholds for PTSD (SD= 17.60, N=7) and 32% meeting the investigators' criteria for improvement (SD=26.28, N=10). Only one study (42) , however, reported the proportion of patients recovered at follow-up who remained improved, rendering unknown the extent to which patients described as improved or recovered at follow-up were the same as those who benefited initially from the treatment. Too few follow-up studies exist to compare specific treatments in outcome over time; however, as above, the descriptive statistics suggest little difference, with the confidence intervals for the only follow-up variable that could be meta-analyzed (effect size for pre-versus postreatment comparison) overlapping for exposure (95% CI=0.92 to 2.57 [N=9]), cognitive behavior therapy (95% CI=-0.11 to 3.01 [N=3]), and combined exposure plus cognitive behavior therapy (95% CI= 1.58 to 2.55 [N=5]).
Moderator Variables
On the basis of findings from prior meta-analyses, we examined several potential moderator variables, including 1) year the report was published, 2) sample size, 3) quality of diagnosis, 4) number of exclusion criteria, 5) exclusion rate, and 6) completion rate. We also looked at type of trauma. We used pre-versus posttreatment effect size, treatment versus wait-list control effect size, rate of diagnostic change, and improvement rate as measures of treatment outcome because these were the measures for which we had a high enough number of treatment conditions to begin examining moderators. We consider these findings preliminary, as many are underpowered.
Sample size was unrelated to outcome; hence we report in this study only unweighted means. None of the other moderator variables was associated significantly with change in diagnosis or percent improved. Year of publication, however, was positively associated with pre-versus posttreatment effect sizes (r=0.36, df=48, p=0.01) and treatment versus wait-list control effect sizes (r=0.42, df= 23, p=0.04), indicating that more recent treatments had larger initial effects than earlier treatments. The number of exclusion criteria was significantly related to pre-versus posttreatment effect size (r=0.42, df=23, p=0.03), such that studies with more exclusion criteria reported higher effect sizes. Completion rate was negatively related to pre-versus posttreatment effect size (r=-0.32, df=50, p=0.02), indicating that the fewer patients who completed the study, the higher the effect size. Finally, we examined type of trauma, which we coded into three categories: combat, sexual or physical assault, and mixed/other. Type of trauma was a significant predictor of pre-versus posttreatment effect size (F=8.62, df=2, 49, p=0.001). The combat group showed the least change (mean=0.81, SD=0.78), followed by the mixed group (mean=1.24, SD=0.52), and then the assault group (mean=1.82, SD=0.66). Because of the relatively small number of studies, we could not enter more than one moderator into a regression equation.
Discussion
On average, the brief psychotherapy approaches tested in the laboratory produce substantial improvements for patients with PTSD. Of patients who complete treatment, 67% no longer meet criteria for PTSD, and of those who enter treatment (whether or not they complete), the recovery rate is 56%. These findings are particularly impressive given that PTSD is often a chronic disorder. Most patients complete treatment, which is also impressive given the aversive nature of some of the treatments. Preliminary analyses indicated that the completion rate is, however, negatively associated with at least one measure of outcome (pre-versus posttreatment effect size), raising the possibility that patients who do not get better tend to drop out and highlighting the importance of presenting and meta-analyzing both completer and intent-to-treat data. A multidimensional meta-analytic approach has the advantage of calling attention to a number of nuances that may qualify conclusions about outcome or generalizability. We focus here on several such qualifications with implications for future research: exclusion criteria, comorbidity, type of trauma, criteria for successful outcome, follow-up data, and differential efficacy of specific treatments. It is worth noting that many of these issues are not specific to the PTSD literature and are equally applicable to psychotherapy and pharmacotherapy research for many disorders.
Exclusion Criteria and Comorbidity
Clinical trials for PTSD have excluded roughly 30% of patients referred for treatment. This exclusion rate is lower than exclusion rates in controlled trials for many other disorders, such as depression (17) . Nevertheless, it raises questions about generalizability to the population of patients treated for PTSD in the community because it is likely an underestimate. In many cases we were unable to determine the extent of prescreening either by telephone or by criteria given to potential referral sources. Our preliminary finding of a positive relationship between number of exclusion criteria and outcome suggests caution in unqualified generalizations about treatment of choice for patients with PTSD, who are a very heterogeneous group (50) .
The lack of systematic data on axis I and axis II comorbidity also makes it difficult to specify for which patients the research literature is likely to apply. Overall, data are more available on axis I than axis II comorbidity, although few studies have focused on the potential impact of comorbidity or have had adequate power to detect moderators of outcome. The treatment guidelines from the International Society for Traumatic Stress Studies (51) essentially concur regarding the lack of adequate empirical data to guide treatments for comorbid disorders and suggest the possibility of adding modules to cognitive behavior therapy approaches to address specific forms of comorbidity. Although this may prove to be an effective strategy, it relies on the assumption that disorders are relatively independent of one another and hence can be understood using an essentially additive model of comorbidity, a model that is not supported by basic science research on PTSD or other psychiatric disorders (52) . Although most studies did not exclude patients with axis II comorbidity, the common confluence of exclusion criteria for suicide risk and substance abuse/dependence is likely to exclude many patients with borderline features, the presence of which may or may not moderate treatment outcome (53, 54) . Also worth noting is that none of the studies addressed the issue of treatment of PTSD with comorbid psychotic symptoms, despite research indicating that PTSD and psychotic symptoms commonly co-occur (55) . Ruling out psychosis (typically without reliability of that determination reported) is also not always a simple matter in patients with severe or complex PTSD.
It is unknown whether the tendency of clinicians in community settings not to use empirically supported therapies such as exposure for PTSD reflects a lack of familiarity with the outcome data or the difficulty of applying such treatments to the polysymptomatic patients that are the norm in everyday practice. At this point, however, we would offer three suggestions for future research (which apply to treatment research for virtually all disorders [52] ). First, researchers should take much more care in both detailing and justifying exclusion criteria and procedures (e.g., specifying information given to potential referral sources and the number of patients included/excluded at each stage). Second, future studies should impose only those exclusion criteria that are medically necessary or that a reasonable clinician in practice would impose (e.g., organic brain disorders, schizophrenia) and use correlational analyses to identify potential moderators of treatment response. Rather than excluding patients with suicidality for ethical or other reasons, researchers need to build into their treatment protocols contingencies for treating suicidality in PTSD patients, given that suicidality is not an infrequent symptom in PTSD patients. Third, to the extent that researchers exclude patients with co-occurring conditions such as substance abuse, they need to state clearly the population of patients to whom they expect the results to generalize.
Type of Trauma
Consistent with previous reviews and research (56, 57) , treatments for combat-related PTSD showed the lowest effect sizes. These findings could have multiple explanations, including 1) greater severity of pathology of veterans who seek treatment at Veterans Administration hospitals; 2) tendency to limit disclosure upon returning home, which limits opportunities for both exposure and social support; and 3) potential for secondary gain (disabilitybased income may depend on remaining symptomatic). In general, however, the treatment literature does not permit consumers to make many of the most important distinctions among types of trauma, such as distinctions among physical and sexual assault in childhood, adulthood, or both, all of which are typically described as interpersonal violence. Similar to the problem of reporting comorbidity, few studies report data on complete trauma history, which is problematic in light of research suggesting that history of prior or multiple traumatic events affects severity of PTSD and response to subsequent traumas (58) .
Criteria for Successful Outcome
Although we attempted to meta-analyze success and recovery, we could do so only very imperfectly because of two related problems. The first is the ambiguous meaning of no longer meeting PTSD criteria after treatment, given that a higher percentage of patients lost the PTSD diagnosis than demonstrated investigator-defined improvement, a situation very different from treatments of many other disorders (17, 18) , where substantially more patients improve than fully recover. The ambiguity reflects the fact that patients can fall below diagnostic thresholds by changing only one or two symptoms while remaining highly symptomatic. Indeed, nearly 40% of supportive therapy comparison subjects who completed treatment no longer met criteria for PTSD, and raw posttreatment scores for patients in active conditions indicated substantial residual symptoms. Several recent studies find that subthreshold PTSD is associated with significant impairment in work and social functioning as well as suicide attempts (59, 60) , underscoring the importance of clarifying and achieving consensus on standards for improvement and recovery across studies.
Follow-Up Data
Perhaps of most concern for applying the empirical literature to clinical practice is the absence of follow-up studies at extended intervals, given that PTSD is generally a disorder of long duration and frequently co-occurs with many other such disorders. We could identify only two studies with follow-up data at 12 months. For studies reporting follow-up data at 6-12 months, virtually none reported the proportion of patients with sustained improvement (i.e., those who get better and remain better). This can lead to the mistaken impression that patients who spontaneously remitted or sought other forms of treatment following an unsuccessful or partially successful treatment were treatment successes, or that those who initially improved or recovered did not experience a return of symptoms.
Differential Efficacy
We did not find support for differential efficacy across cognitive behavior treatments (e.g., those with or without exposure) or between cognitive behavior therapy and eye movement desensitization and reprocessing. Several potential explanations may account for these findings. The first is the dearth of research comparing a wide enough range of treatments and statistical power to provide definitive answers (61) . Second, to control for length of treatment, the majority of studies comparing exposure to other cognitive behavior therapy approaches have condensed two treatments into the same number of sessions as each alone, raising questions about whether either treatment component is of adequate "dose." Third, many treatments for PTSD share not only factors common to all psychotherapeutic approaches (the common factors traditionally described in the treatment literature; for such factors in PTSD, see reference 62) but also factors common to brief treatments focused on helping patients deal with traumatic events. For example, exposure may not only foster habituation or extinction but may also provide an opportunity for rethinking previous interpretations of the traumatic event. Similarly, therapy designed to address faulty cognitions or maladaptive coping strategies may indirectly foster exposure. Even psychodynamic treatments employ an exposure model to treat trauma, suggesting that patients need to confront their fears and be able to think freely and openly about them. Finally, different kinds of treatment may be more efficacious for different kinds of patients, although the search for such patient-bytreatment interactions has as yet been disappointing (63) .
Limitations
Meta-analysis, like any procedure, has its advantages and limits (20, 64) , and this study is no exception. For example, because we were interested in reexamining conclusions drawn from the published literature, we did not attempt to address the "file drawer" problem by tracking down unpublished studies. Similarly, too little is written about investigator bias in meta-analysis and the importance of maintaining blindness in making determinations that can substantially affect the findings. On the other hand, research over 50 years has consistently shown the advantages of statistical analysis over informal, synthetic judgments of the type made in qualitative literature reviews. The best we can do is to present a range of statistics that summarize the data as comprehensively as possible and let readers study the tables and draw their own conclusions.
Implications
This study has four primary implications. First, a variety of treatments, primarily exposure, other cognitive behavior therapy approaches, and eye movement desensitization and reprocessing, are highly efficacious in reducing PTSD symptoms. For 40%-70% of the patients who meet screening criteria for controlled clinical trials, relatively brief treatments are able to reduce their symptoms substantially or render them no longer diagnosable with PTSD. To what extent these effects are sustained beyond 6-12 months is unknown.
Second, given the numbers and types of patients who either are not included in these studies (e.g., substance abusers) or do not respond, we need to evaluate alternative or augmented treatments and vary treatment parameters in randomized trials, such as treatment length. It is unknown to what extent the treatments tested thus far are the most effective treatments for polysymptomatic patients with repeated childhood traumas, for which the focus of exposure is less clear and the broader impact on personality is likely to be more pervasive.
Third, this review, along with others (61), suggests that several factors in treatment design and reporting limit our capacity to draw more directly clinically applicable conclusions from the current treatment literature on PTSD. Many variables essential for drawing accurate conclusions and generalizing from efficacy trials to clinical practice are not reported often enough to allow for meta-analytic or even qualitative review.
Finally, the widespread use of wait-list and inert control conditions is highly problematic, as such control condi-tions do not rule out the common factors (65) that constitute the major threat to internal validity of these studies and do not control obvious confounds such as clinician commitment and belief in the treatment. The two most common control conditions other than wait list have been relaxation therapy and supportive psychotherapy, neither of which has been intended (and presumably perceived by the research therapists conducting them) to succeed. At this point, it seems to us unwise to design any further studies with any form of controls other than genuine therapies with committed therapists, preferably treatments as practiced in the community, working with samples of patients resembling those seen in the community. If researchers hope to convince experienced clinicians to make greater use of treatments studied in the laboratory, they need to demonstrate that such treatments are in fact superior to what clinicians are already doing in private practice or other settings with the opportunity for more open-ended care.
